One of the most important and useful models for assessing hospital performance is the Pabon Lasso Model, a graphical model that determines the relative performance of hospitals using three indicators: 1. Bed Occupancy Rate (BOR); 2. Bed Turnover (BTO); 3) Average Length of Stay (ALS). The aim of this research is to investigate the performance of the hospitals affiliated with Urmia University of Medical Sciences in Iran during the year 2009 based on the Pabon Lasso Model.
Background
Despite conspicuous and undeniable scientific and technological progress, healthcare systems worldwide still face numerous challenges 1 . Factors such as inefficiencies and failure to meet patients' expectations continually threaten healthcare systems 2 . Hospitals play a key role in providing healthcare services and can positively impact the efficiency of these systems [3] [4] . Hospitals in developed and developing countries account for 40% and 80% of the healthcare sector costs respectively. Thus, the impact of evaluating performance of hospitals and changing systems as a result could be particularly significant 5 . Performance evaluation is an effective technique used by hospital management to assess and supervise hospital activities; nevertheless, it has been relatively neglected in previous research of healthcare productivity 6 . Numerous methods have been presented for use in evaluating the performance of hospitals and how to analyse the results obtained from such evaluations 7 . An important and useful model for the evaluation of hospital performance is the Pabon Lasso Model. This graphical model was introduced in 1986 by Pabon Lasso for use in determining the relative performance of the hospitals. It uses three indicators to evaluate the overall performance of a hospital, namely: BOR, BTO and ALS 8 . Interpretation of performance using this model is based on a chart which is divided into four parts by two crossing lines: the longitudinal axis (x) shows the mean for BOR and the transverse axis (y) shows the BTO. Each hospital assigns itself special features by being positioned in one of the four parts (zones) of the chart (see Table 1 ). By identifying and analysing to which zone a hospital belongs, the management team can make a more logical and relevant assessment of how to best improve the performance 9 . Although not all the features associated with each zone of the Pabon Lasso Model may be applicable to every hospital, this kind of analysis is useful for quick identification of the hospitals with weak performance and highlighting areas to direct rectification of their inefficiencies. However, a limitation of the Pabon Lasso Model is that performance indicators may be affected by a number of factors that cannot be measured using this simplistic instrument, such as access to communication facilities, lack of availability of home-or community-care, geographic location, teaching hospital status, the number of employees and hospital policies [11] [12] . This study will evaluate the performance of the hospitals affiliated with the Urmia University of Medical Sciences using the Pabon Lasso Model. The subsequent aim was to inform policy makers during the compilation of plans for increasing the productivity of the hospitals by determining strategies for effective utilisation of the existing resources.
Method
This cross-sectional descriptive study was undertaken in 2009 in the West Azerbayjan province. This province is located in North-West Iran and has 17 townships, with Urmia Township at its centre. All 23 hospitals affiliated with the Urmia University of Medical Sciences were included in this research.
To ensure accurate and reliable data collection, the general data (including the number of active beds, number of active bed-days, number of occupied bed-days and number of discharges) and performance data (including BOR, BTO, and ALS) were accumulated from the statistical almanac of the Urmia University of Medical Sciences, issued quarterly by the statistics and information centre. Using descriptive statistics, the annual status of the mentioned indicators was determined. The data was then analysed using the Pabon Lasso Model and SPSS 16 Statistical Software.
Results
All the hospitals were public except for one, which was a specialist psychiatry hospital and belonged to a governmental sector. Four hospitals were teaching hospitals. The overall number of the active beds, active beddays, occupied bed-days and the number of discharges were 2,659, 970,535, 722,901 and 220,690 respectively. Based on the results, in all of the studied hospitals (except for the psychiatric hospital), the following average values were recorded: ALS: 2.84 days, BOR: 63.55%, BTO: 85.44 times/year. The reason for excluding data from the above mentioned psychiatric hospital was because of the particularly lengthy admissions in that hospital which could significantly skew the results. Six hospitals (no. 8, 11, 12, 14, 20, 23) were located in zone one of the model, indicating inefficiency in the use of the resources available to them, as they tended to have low BTOs and BORs. There were eight hospitals in zone three, which represents high levels of efficiency. Finally two hospitals (no. 17, 22) and seven hospitals ( no. 1, 2, 3, 4, 7, 9 , 21) belonged to zones 2 and 4 respectively (see Table 2 & Chart 1).
Discussion
Many indicators exist in the literature for measuring hospital performance. It is important to apply those measures to monitor the performance of a hospital, as it will result in a number of benefits, such as indicating important organisational goals for the policy makers, directing planning of future services, and management of available resources.
Using a single performance indicator may result in incorrect and/or misleading conclusions about the overall performance of a hospital. For instance, high BOR can result from either high ALS due to the efficient use of hospital resources for needy patients, or the existence of unnecessary hospitalisations resulting in inefficient use of resources. Nonetheless, only few studies have investigated the use of multiple indicators to evaluate the hospital sector. This study has applied the Pabon Lasso Model which provided us with a quick evaluation about the overall performance of the hospital by charting three indicators (BOR, BTO, ALS). Besides, by using graphical charts, the relationship between multiple performance indicators were identified better and could facilitated the analysis process.
Obviously many differences exist in the performance of the multiple studied hospitals; however a better understanding about such differences must be based on objective evidences. Overall, the average values for each of the three performance indicators of the studied hospitals were BOR 63.55%, ALS 2.84 days, and BTO 85.44/year.
As highlighted earlier, in our study we found that six hospitals (26.10%) lay in zone 1, two hospitals (4.34%) in zone 2, eight hospitals (39.13%) in zone 3 and seven hospitals (30.43%) in zone 4 of the Pabon Lasso Model. These results are in line with previous studies that showed a relatively low performance of hospitals in Iran. For instance, in 2000, Shahrestani undertook a study to evaluate the performance of the country hospitals and found out that 14 provinces lay in zone 1, 10 provinces in zone 2, and only one province lay in zone 3 of the Pabon Lasso Model. In the same study, the average of the BOR, BTO and ALS indicators for the West Azerbayjan province were recorded as 43.05%, 28 times/year, 6.87 days respectively. These statistics place the province generally in zone 1 of the Pabon Lasso Model, indicating a low overall performance for the province 11 . A close comparison between the present study's results with Shahrestani's study indicates that improvement of the performance indicators under study has occurred over the nine-year time span between the two studies. This improvement may due to a change in age distribution and prevalent diseases and, perhaps due to different data collection and analysis methods.
In Goshtasbi's study of performance evaluation of the hospitals existing in the Kohgilouyeh-Bouyer-Ahmad province based on the Pabon Lasso Model, from a total of six hospitals under investigation, two hospitals lay in zone 3, three lay in zone 1 and one hospital lay in zone 4 10 . In another study, Sajjadi evaluated the performance of the hospitals affiliated with the Isfahan University of Medical Sciences based on the Pabon Lasso Model and showed that from a total of 31 hospitals under study, two cases lay in zone 1, 14 cases lay in zone 2, 13 hospitals lay in zone three, and 2 cases located in zone 4 of the Pabon Lasso Model chart 13 .
Considering the results, the suitable strategy for the hospitals located in zone 1 of the Pabon Lasso Model is to focus on their weak points so that they can improve upon these. Therefore, they need to identify and rectify the factors that caused low BTOs and low BORs, and eventually pushed the hospital to fall under zone 1. Regarding the hospitals located in the zone 4, the suitable strategy will be directing the tendency towards providing the bedridden patients with diagnostic-therapeutic services partly as outpatients, thereby overcoming the shortcomings and improving the BTO.
As for the hospitals located in zone 2, with a low BOR, there seems to be unnecessary hospitalisation and surplus bed capacity. Hence, it is suggested that suitable measures are taken for rationalising the hospitalisation in a more efficient manner. Finally, for the hospitals under zone 3 of the model, they should follow their strategy to ensure having a consistently efficient service provision with an optimised number of beds used.
Conclusion
The current study has looked into 23 hospitals in Iran and evaluated their performance through the Pabon Lasso Model. The results showed that while some of the studied hospitals (39.13%) had significantly good performance indicators (both high BOR and high BTO), the rest of the hospitals had a poor performance in one or more of the performance indicators. The authors have discussed the results and proposed some suggestions on how to improve the performance of these hospitals.
Based on the indicators from the Pabon Lasso Model, the areas of improvement for each hospital could be identified. These weak areas would then need to be enhanced, by modifying the current policies and strategies, as well as applying necessary changes, in order to lead the hospital towards performing at its maximum performance capacity. Future research should try to explore the factors that have caused the low efficiency of these hospitals and propose more practical way to overcome them. No.
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